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(57) Abstract: 

PURPOSE: To obtain a stable sound image localization 
output by regarding a microphone output for one ear as 
an output of an unknown system, identifying the unknown 
system and calculating sound image localization of a 
sound signal divided into plural frequency bands through 
the use of an identification system and synthesizing 
outputs by bands. 

CONSTITUTION: Let a signal series of a left ear by yL 1f 
let a signal series of a right ear be yR 1( and let an 
original white noise series be (e), then let a spatial 
transfer function from a virtual sound source to the 
left ear microphone be TM and let a spatial transfer 
function from a virtual sound source to the right ear 
microphone be TC and let a space ratio transfer function 
FS be TC/TM, then the relation of 
yR 1 =(TC/TM)xyL 1 =FS.yL-| is obtained. Then a speaker 
is located to an actual speaker position and the same 
white noise (e) outputted from the speaker is used. In 
this case, let a signal series of a left ear be yL 2 , let a 
signal series of a right ear be yR 2 , let a spatial transfer 
function from a sound source to the left ear microphone 
be SM and let a spatial transfer function from a virtual 
sound source to the right ear microphone be SC then 



identification is made to 
y R 2 =(SC/SM)xyL 2 =FS.yL 2l then 
function FC=SC/SM is obtained. 
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m#mi] *#**©*«&Ba»e>sBw*aw;t» 

£, *^©«rE»3e«iBfSTT©*4 0aSlllie*W*iO 
EtfBB^fcEBU t&EJSia»SfB4©t»rftjO»©£ 

meiWftcjKBfti. »D©^rna>©a!iBeaH* 

«^£lifJlE*»©ej§H!!&©AI±i*J <h*fc LT*«>2 £ 

1 E*©*»J£ffi2Fffi. 
[•#53] fflSIH©#©£JBB*IHiiE*S!J£U 

S4*»£T*«3^1*«fct^#«2E*©#B:£<^ 

[»*B4] #^»*©#«ffiB!6*&g«WfcaWi» 

:?©W^tifilf£T-©lg2©£fS|£itWi&<h. 
B*S^©aWE4#J£ttlPrST©»3©£in^HS: 
t, ^©ttE«je«J3f*T©«4©£ineaH*£© 
igflc*^-*. *JM^£D#B£tt*©ttBK:s£te2-e- 

fcT*l©*W«^*55£3-lt\ £*©SF©inIfB#;£ffi 
BrTrttESl© : fiFB«ftE«U f&E*Sttfi»*n 
tt«*MHBttfia> 6 SS©tflfEitt^@3T * -?©*©£» 
«HBi*fl:©«fflE«fSEttBf*-C©eMWHBIt©«f*«lSE 

u nrfE*i*»&»4©^m*©sraeasi**eE 
a»«fi«^6i»ES2©*»fflr#sa*L, iwafit 

©S©W^ttBfT«llEJB2©#«S#ftE»U. *&E* 

i*6«4©«r»m*©a»niieaH«c©>fiH»ct, 210 
©v»m*»©gsiiHeai«»c<i:©«T?*«na*fti©ea 

H0C&. HrEJfi 2 ©*«I**«fc 9 . asWMMEfSl© 
#W§^*£», «rE*tt©eaH»:©Aai*t*a:b 



{yn©&5©#^e3f*Tr©m i ©gm£3n*>£. * 
^©«f3£ttBfsr©a2©ssmeaH*t. <ks#shs: 

Mfr 5fcS©«rE«r3t«»f S-C©^ 3 ©^ISeaM©: 
*S©«rE<*S«3r*T©JB4©gSmea»«:i:© 
iWWI*J:0*«*tt*©te«K:^te*'& 

^ifl&B * -5 ^ iSfiB^ 6 Ji^fr £ ifSS 

fc-r#»fire*«£3-tir, ffJfS£*©^©#^®BfT'Bff 
E*«flHISE»U #K&tt««b>ttffig*aBffiBft> 
6 £i:©ira#:£«J!f S T©#©eiW$nn t*W©«TE 
4$£«n3fST?©e»WIB4:©J£*«l£U «tE«l*»6 
JB4©^|Bfi2lijft*eSia» i E7 f ;U©»T?->X5 1 ^RI 
J£#&K:«fcDj££U tftE$ 1 *» <B>S?54 oufn^oS 

iBeaw»c©i»«*i. 38o©nm*»©£inje«w* 

<h©«T-^£*l3*£]©£)iW»:£> 2'^SB!h1!I» ; Ex 

fc-r«^*y«*A*b, -t©ttl**5"J<tlKrEA^fll^* 
5Uj6»6. «rEeaW*«fc»3 , bffi^:8kTWCXP13eb. {Sifc 

»©easi»**»« c i tr 1 ~ 5 m 
n*wcE«©*«!«tt*ft. 
[»#JS7] E«snfc#»«^k:7w;^«La*fTo 

fc«^*. SftEE«»Siafc*»B^fcfi#8liL-r*a© 

l~5 Mti*>(cE®©#«tSte^rffi. 
[flfc&HS] E»lxfc#«S^**«»a^&k:«fc?)* 

©ea^isc © a m tj t l xmm^ 
©eaw***** :ts»»iTsi«a 1 ~ 5 ran 

a»»cE«©*B5t(fcfrft. 

{Hffl©3SES©4«eBBrST©*l©ffi|HieaH»ct. * 

s©»3e«iBfs-c©jB2©^iBeaH»ci, 
b* 6fe3¥©«iEW3£ai»f *T?©« 3 o^wewt 
t. *:s©ttEWjett»rs^©«4©£ine*Hft£© 
«»ts*J:?)#«*ea©tefi»c3etes-a- 

t» »wsnfc*Hai[*w!F«©#WB#s^j«'r«»* 

ftjSffti, ##«3£ttttBK:H-r«7^;i^©/t5* 
*»«#£©7^**jr£fT3*BJ£{i 
flit. 15 lj v>*;i'6Ut©*Wt^A*ffl5i:. 2 3=-* 
>*^©tf«MMIHi?J«RS JIB U 
WE*«flr-^A**ttWE#*»fd*B:©A^«K:HBB! 
S*u »E#*»il^B:©ffl*«»4*««»1ff«fc»iS 

te^a©di*«tt>»jiS-ra«rE»*ftriE*B:©A*«fc 

SBHteft. *IE#«-frJ«#R©ttl*»*«SWB*«fll^a 
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■ + t>t^t«^n, iwMfoStt^a© 

fi^&©tti^ap*sWiB^P^ i — ? • *+>-fe.n^a© 
tttfj«£&?>. IMB#lfc£tt¥Matt2^©ttl?jf»S# 

IT? PX h-* • >tJl/¥8©S 1 ©A^jWfcJ* 

ggs^x? ox I — ? • >-tr;i^a©SH 2 ©A^gR 

tc&R $ nt ^ 5 c t * t -r * ft 2^ 9 mm ©^# 

[IMSHil] ?nxh-? •tt>-feJl'¥^iOII 

e. 

©WKis»*fe«^as»»tfcjit*«rafr*tt*« 
9 nmn&mfe&mu. 

j*¥a*R W-& - <t <t b tcmmm 9 ib*©**^ 

[«S©l$MfcRm!] 

[0 0 0 1] 

fir $ 5 #<kjett*ffi* «fc c bt -5 *> © 

[0 0 0 2] 

[££*©&$I5] fie*. t«5Ifi$t5jffitLT, 2 

•pit. -iRW* 2 ft >^Xfl/^ST?B, fe&2 
:3©X tf-*©Kt©*b*^^S:^-rS d 

?\ 2^©xe-*©m^, r^^^s^cosHfc 

5£ffi£l*3J:£«T#&a^Jt. Sfc. v;H*>l:* 
^T«gSrt5£&<hO?fc«a-5. ^©'t'fCl^/^Sfir.T-Sg! 
**»*i;T^fc. £©£#>. *IS©^*<h^T^©fP 
ttffittit fc © i & T H it. 
[0 0 0 3] tCT. a«©**fl^«C«ia*MSL.T, 
2*hf-#T?t>g^©«fflK:tf4lte£{fcS-&;fci3 (£4 

Fc = Sc/S M , Fl = Tl/S)( 



^fifties* i & s nca £trF \zmm-r z> . 
[0004] *t^##«$as©jig£, m2&m^x 

Sc^Ut ©*-&*>& 5 it #k u^TtteCi^ tli^^^i: 

««IO*bEL> ER©-55«BtoWI 

<^£*-f >/1X, S!^£?PXI — &AXi:V&&ZL 

»a. s«#a> eiT£« k4K£#«#» £ *> © t pae b 

[0005] sasffie-rw^SM-^ts-ew^^t 
©p#«. 

yu = T l • u=T„ • u (l-l) 
y Rl = T 8 • u=T c • u (1-2) 

*x f-* s r trctiMf 5:^ n-en x t , x R i:-r 

lufiStLT. C©2t3©Xtf— 

*f L-^M%;(cH^nTt^-5fe©i-r-5= cine 2-2© 
xtr— *^e>*ctt$n>t**i, setotSELT' 

y L2 > *5ERT?y R2 i&-5^fi^<hbTiUji-r-£.o CI 
©<fc£, SLA^EL. SR^eER^©ejlSS&*^ 
-fWUT, £©£iae»W8c*S ll tr.5. S 
L^e.ER. S R^e>EL^©ejlSSS^i7PX I — ? 
/UT. uC0^£ISt^S c it5, d©<h^©IW 

y L2 = S M • x L + S c - x, (2-1) 
y R2 =S c • x L +S a • x R (2-2) 

ZLCX\ SIISfC«2 0©Xhr— *SLtSRA» 
e>*£;»:3*-r-5a<, fcjt^fc^O^eBlciASctSlc-f 
Sit&tCtt. 

y L i=yL 2 (3-D 
y R i=yR2 (3-2) 

S M - x L +S c • x R =T L • u (4-1) 

S c - x L +S„- x R =T R - u (4-2) 

x L = (1-Fc 2 ) (F L -F C -F R ) u (5-1) 
x„= (1-F C ») -' (F R — F c • F L ) u (5-2) 

, F R =T R /S 1( (5-3) 
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x L = (1-F C 2 ) (1 -F c • F s ) F M • u (6-1) 
x R = (1-Fc 1 ) (Fj-F c ) F M - u (6-2) 

F S =T C /T a , F M =T M /S M (6-3) 

M3£J6-fcH;£. 2^>©Xtf— ASL, SRT, fctzfrb 

x L = ( F L — F c • F R ) u (7-1) 
= (1 - F c • F s ) F M • u (8-1) 
x„= (F„-F c • F L ) u (7-2) 
= (F s -F c ) F M • u (8-2) 

F L =Ti/Hy , F R =T R /H M 

3 (b) -es^n-s. 

[0 0 0 8] CftSTfcai^fcilCgtt. 1960^(CgEfC 

^e>%fT$nTi.i5^5^x;n- • • ^iisi^© 

[0 0 0 9] 

(T M . T c , S M . S c . H M ) (OmfcHfiSMIi.m&M'o 

[ooio] d©jMat^«fcst. 3t#^«ffiii^s@^ 
3H&£. fe-5 io©fflioieaH»:©aB»cto**a 

© J: 3 & 2 :3©2m68H*©»*»aT*-frseaH 
SfcSrMS-h. aSIIIJteaH*tl»*Cd:f-r*. 

[o.o 1 1] ^m&mm^mn(DF i R7^ 

PJ (C*f L Tiff D £ L TSSHfi-T « ^OSStefflS * 

[0 0 12] 3sfc, £|UJJte«MffcF,,. F s . F C T, 
<~> £ T©j£ Hftjfcgc £ A A-T -5 it* (C tt, 

K3t-7©l5«titt^T^it. 
[0 0 13] #fSl8te±fE©raiI£«*Tfc£n;fct>© 



[0 0 0 6] dcoMa^lHlS&T^Lfcfeco^iia (a) 

So ddT, #|6iB£|£#attH 4 (a) £ifctt (b) T* 
m^tl. ?OX] {7 ■ ^^>-feJI/#S«H4 (c) T 

[0 0 0 7] «±H:2Xlf-#fc££5i#:*«&g©fC 

t©^ ax i — i7/\°xtt^-r wt^ctt^ry-f 

#/h£^,fc<R56T#£©-T?, F c lC§§t-£igte0<i:<^73: 
. F M =T M /H M (9) 

[0 0 14) 

[t%m*m&-rz>ftti><D^&] ;r;ne>©gg!ii£»?*-rs 
&zwzmm&<z>&W(D&fewffli2;-v<nm i ©^ushs^ 
6 £S©ltrffi«Mt«i»f £T©i3 cam 

5£fe $ # S #«€KirSB SC & S *«U£<SWffi K *3 ^ 

[0 0 15] Sfc. #fgWte. *»©e^KfC©Atti^ 
SMC. jg*©tB^tS^E<hjg*<*:*5l5©A^©i^^ 

feci 

[0016] *%B^tt. ni?mo#©siai«m£ 

fll L T # 66 S C £ £ # ® £ T S . 
[0 0 17] St, £*©^©S(ffSi|$3efiS0f 

A»s»«waiB*frft»fc-rai i ©^m^-^^s 
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IBi*i:ra«na^tli»rST©ei(W#|iBi:OiSftJft3t 

»u *i*»6*4©(r»rna»c!)ffiiBeaH»cO)S»«» 

WiUWEflS 1 lW!E**ncD£jiWSSccD 
[0 0 18] #f£BJ«. &*W5»SflfE4#^®Bf 

[0019] sfe. #*e.ftfceaw»:K:8r 

[0 0 2 0] Sfc. #321313 fct, IESiSnit^-f ^ n*> 
[0 0 2 1] #fPJ«:, lESU/t^SM-^-S^iS 

tc #tt*HW £ nfc^#«^ s ©fiji wssc© a m -h t. 

[0 0 2 2] *«I^**»OJII«» 



[0 0 2 3] Sfc, #^gejtt, **£4fc#aa*#Gl5£ffi 

-V>-fe;i/^a©liJ7jgB<fc73:9. flfrfE^[Rl^te^Rtt2^ 
©atfj!«*8r5. WfETj^fi^gco^TCD^l ©Hi 73 

W*«»i#s««t* pt; h-^ • >-fe;P¥»©l(s 1 

©A^J»K»tt*n. IME#l*Mg{fc^a©£T©SS2© 

SJ 2 ©A*«Kfl«SftT^* 
[0 0 2 4] #f€BJtt, i7DXl — ^-+^>-fe 

0 Bfofrtt, 2TlR«£tefMa:©£T©« 1 ©tH73 
»#»l!£S&«T*«Wett^a©« 1 ©tti7}g&£& K) . 

#«te##a©»2 ©taaaHcfc* - 1 swmtr*. 

[0 0 2 5] Sfc. #%BJtt. 73lft3£^a©ffi73g|5i: 
**^Jfc*a©A*J»£©IBK:, R*rtf£fi!c^a*»W 

[0026] *fc. ^iRistt^atafc^tcs: 
*t**^aft»»7-fc^i*«atT«. 
[0 0 2 7] #^bj«. #*£/s^a©ma»i: 

tu * gi5 ©rh stt^/s^a «■& c t * m 

[0 0 2 8] Sfc. #369Itt, #»A7jffl5i:*»ttl7J« 

©IHK:K^±JdE¥a£tttt&£ 
[0 0 2 9] 

W*-€-0*jl7a:A**5>l* i n (t) iL. fijfP&A 

s^Lfctb^^^j^o u t a (t) , fcmm&B&ins 

fctti77^J£o u t b (t) £-r*i. 

0 u t a ( t ) =AX in ( t ) 
outb (t) =BXin (t) 

1 n ( t ) =A-'x o u t a ( t ) 

outb ( t ) = (B/A) X o u t a ( t ) 

T^-SC-h^-trr!', outa (t) toutb 
(t) (D'r—?<D?>.fr>bB/A$:m'h2mm&£0W.i£ 

[0030] se^x, eawftojaiRjicsff -5^**^ 

[0 0 3 1] Sfci^TATl i n (t) SafiM^tf 
eaWScAtt^BlHlW^^ (AR^rxJI/) T-|S) 

[0 0 3 2] 

mi) 
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out(t)=-{a 1 *out(t-l) + — + a m «out(t-m)}+b 0 -in(t) 
" i+a 1 z- 1 +a 2 z- e +... + a lll z- m -in(t) 



[0 0 3 3] T^^n-5^E^;i/-e$>-5„ Z.(DXo\ZhX 

ATjU -t-©atfj*eSH»BlcA:foU -?-<££jSM®: 

outb (t) =BX {A-'xin (t) } = (B/ 
A) X i n ( t ) 

t£^T. leSiiiTOtr^ (ARMAt 

tf. fijiMgc (B/A) Sffc^It^Tg^. 
[0 0 3 4] £&, fejlg|&Bfc'AR ; &5\>l'a>fBT?R3£ 
l/T. tfraiOc};5lcLT^46?,nfcj^W©:A-'<h*-&to 
-BrTeSHSc (B/A) £ <h 

[00.35] sfc, &&&&&mzm^ i onz>-7 <i 
»3oe«Tf»n«:, «*wfctf>:/u>^HS»c<Di 

/50~l/2 0&T©««*J«#©*«tt»3;?>«J:< 
U >^JlK*co i / 2 £t±0««»cfi!t^tt*S-C#JS: 

[0036] tc-e, ««jttjs^ffl«3fcTf-y->7 r 'j>>/ 

[0 0 3 7] #«3ttt««K:'3fc»T , brafllK:, &^i£8c 

[0 0 3 8] C©«fc3fc, «*ftf«*»ICr*Ci 

-'J >^&^«>-SClt*<T#-5fc«). AKtf^TgUgfc 



[0 0 3 9] 

(n» i ) ^fgwcom i co^ss^j^s 6 iim 7 

m-^^^-^IH^gg (#Jx.«rDAT) -£M 
TOi§^J?;y u , *-^-C©#-§-^J*y R1 , 7E©S 
fi*HF«^*5>Jfc e <hT*. - CtlEBtlffllttat 

yu = T M • e 
y BI = T c • e 

£&-5fcJ&, Wife© 2 OWi^ 5 e£t»SU £ffflJ££ 

^H^F s =T c /T M <hTSi 

Vri= (Tc/T„) X y L1 =F s • V LI 

y „, i bfc ->7.^A £5* A, £/h 2 
[0 0 4 0] &\Z. HISRWXtf-^ttfglCXlf— 

?iJ£y L2 > *r^TOffi#*?!l*y R! , ^iH^e.^WV 

means** s c £f*£, 

y R2 = (S C /S M ) Xy L2 =F c -y L2 

s:a->x?AK:fe^Traffi-rntfggmjteaw»F c = 
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x 7- a s: pi jg-rn «<fc ^ o 

[0 0 4 1] Sfc, «a»Cffi»bfcy L1 i:^fcE»Lfc 
y L2 £/B^T, 

yu= (T M /S M ) Xy L2 =F M - y L2 

tf, ^cD2-QC^^-^y L1 , y L2 C0[WJ^-&^it^^T 
#3, £<&<fc5&^a#tC«fc-3T, 04 (a) - (c) 

CO 0 4 2] £<0^«* e»SMfc<Di»«Jm 



[0 0 4 3] :ut(Ki^e SfEfibfc**, 43 

[oo4 4] ^7t, zu^ym^zy^ )i&%m%: 
heu f^T-^fl^^i^T^^tnn twites 

[0045] sfc, siBJteaHftcot^ibr. a 

[0 0 4 6] 
[»2] 



out(t)=— {vout(t— l)H ha m «out(t— m)} 

+ {b 0 -in(t)+b 1 «in(t-1)+ — +b n -in(t-n)} 



b 0 • b, z -1 + b 2 z~* + — + b n z 



-2 



,— n 



in(t) 



1+a 1 z~ 1 +a 2 z~ s + 



-2 



+ a m z 



— m 



[0 0 4 7] TgSns I I R?^;^®©^!!!^ [0 0 4 8] 

^Mi^ [» 3 ] 

out(t)=b 0 -ln(t)+b 1 -in(t-1) + —+b n -in(t-n) 

= (b 0 +b 1 z- l +b 2 z- 2 +-+b n z- n ).in(t) 

[0 0 4 9] T^$ft5F I RT7^;i';5'CDJg<£>£iig€2& H Ctlli 

txJl/Sffl^Tfe^^^*, ^ffiOthi^^, m^CDtiitlt [0 0 5 0] 

out(t)=Ha,«out(t-l)H l-cvout(t-m)} 

+ {b 0 -in(t+p)+b,-in(t+p-1) 
H hb n «in(t+p— n)} 



b 0 b 1 z~ 1 +b 2 z~ e + 



•+b„z- 



'Z p -in(t) 



1+a l z _1 +a 2 z~ 2 +- 



[*5] 



[0 0 5 1] mf&n&^y hZHT 
[0 0 5 2] 

out(t— p)=-{a 1 *out(t— p— 1)H ha^outCt— p—m)} 

+{b 0 -in(t)+b 1 *in(t-1) + -+b n -in(t-n)} 



b 0 + b, z _1 + b 2 z~ 2 + — + b n z -n 



•in(t) 



1+a,z 

[0 0 5 3] C0cfc5{C^-t±-5. dO^-TMUS/B^Si:, 



" p - 1 + a! ,z- p - 2 +. 



■+a m z 



— p— m 



[0 0 5 4] (§&KS#J2) *5|M©S2<DggJ60y*BI6 
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[0 0 5 5] £Gfi&*£ffi;*> 

ra«#*#»sn*. tab?, Rr«a t tositoftf 

^?'J£y L1 (t) , *^<E>«-Sf*#l«:y R1 (t) tl 

R (d) =E [y L1 ( t +d) • y R1 ( t ) ] 
fcfcb. E [•] «^^gf 0 fc*ffiSfflH«jfcR 
(d) ^COR (d) ^taSdSMSffl© 

[0 0 5 6] £<0<fc3fcbT2R#&nfcraW»£, Rtt 

y Rl = <T C /T M ) x z- d y u 
9 C^to 

[0 0 5 7] Uttftl 1 tCit^T, m 

-So 

[0 0 5 8] HIKJC*8e)'5nfcclJ;Ofe* z F/hS 

[0 0 5 9] (HJS01J3) *36W©3i3<0SI)«0OftB 1 
0£#flBb&a*&Ki!rf£. SfSSIR©^t-*ffiBT 

2 twisty L3 i y w t ©moffinjteji 

ffi. S/h2^ffi^*ffl^TAR^T r ;UO^T|^S1-^o 



S. CcOy R4 ctO, Utf>V> ^— tf>ffi, */Jn2* 
F c = S c / S 6 n -6 o 

[0060] 5fcc<Ea««tt«tcxfcr-*s«#^nrt 

?Up£tB^U &^T(7)^^^Jy L5 , *?T^i^^ 
yjyRsSrlES'rs. dtlfc, -h<h[^HIfC y L5 £ y R5 £ U 
tf>V> • fcf>&, ft/h2*ffi^T, ARMA^f 

jwso»-cw3t-rntf, £mtte»BScF L =T L / 
«ctc#ijpTn«s^ 0 £<0j;3tc:-fn«, B4 (t>) k 

•So 

[0 0 6 1 ] mmW4) *58W<B*4<O||*«&01 

IIM«2 tR|«^ffi7?y L ,i:y R 3tom«)ffimttfia 
H»©«ffHiine***«&S. *tflf*?ly L ,, y R3 

-to, &m&mm#s» s c &utf>y> • 5^-tf> 

[0 0 6 2] ^c^fiS#JIBffiB^^tf-*S:«^, H« 
tbTaE^TC0M-^*^Jy L4 . *3TOfS-%*3?Uy R 4cfc 

Iil:T L , T R £#tf>£o 

[0 0 6 3] fUT, ^enftAR^f^S^fflfi 
«MST L , t r , S c £, s M ©iK{H*S ll -»i»tt-&to 

-trc, 1 1 R7>f;^a!offlmjteaH*s*»4 m 

[0 0 6 4] CCO^ffiTtt, Rje^AR^Ex^O^XcO 
T, fib, ttBLh#*D 

[0 0 6 5] ±ffiCD^,&£;£ffiT*fc»K:, 

btifci i R7^;u^*oa«t*^**». ssiao* 
[0 0 6 6] Sfc, coi I R7>f ;i/^^«pfitWJS6fi* 
CiitCcfcO, fi^cifc© I I R7^JI/^tcifiTc:i:t>RlfiE 
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[0067] mmms) ^mm^ms^mmm^m 1 

tBl 3 -HI 5£#!IBL&**£RIBt-£. 1 tc 

[0 0 6 8] mi (a) tc45^T, ^mjtejsw 

»F s =T c /T a s*ae)-5jaaT, ^-^iess^s*© 

£#*_T^3o ::t, *«^»J^&i:bTig 1 4 (a 

1) Sffll^ H13C3St«fc3a)ll«»»tti:4S<k5 

taF HH * #*ilia^>f^^20attF HL , 20bteF LH , ®*£ 
fflig^^;i/^^F u co^14^^o dtlfico^^^^ 

^CD^>.*— >3 >fflfflfc<k£1t>:/U>^J3i£R 
SISi-TR, &f(9Sb^ (x^>J7y>^) 

Sl^i^cT'te^v-* — ~>3 >^gc8 ^T^* 
[0 0 6 9] H 1 5 \Zy"— &<DWfc&7ikl,T^Z>ifl* fc 
(a) ifi?4 )U*\Z&0ftiW<Dl£ftifitt&;2tlT 

(b) <D«®^»e>tifc«, ragi-^aKct o 

7^>^ — ~>3 >MI (|TOry/-ya>*t4) a* 

fift?n, 4@tcini^-7TT-^*iaf > n5. lac 

[0070] cicDcfc^^s^fij^n, it>yu>^ 
tiitmmfi^fitLW izm x s n*: -> a 5r a ra 

[0071] JKTH«o^tt€?T, ffi©*flj^^raj±e 

[0 0 7 2] ft; 43. S«ffiifi:7>f JI^£«KU w^M 

(22aCO&ft) < (22b^») < (22cCD^$c) T&n 

[0 0 7 3] *«»#lfatLt, El 14 (a 

2) - (a 5) *ffl^iTt>ra«"C*S. dCT% (a 
4) t (a 5) ©J:5k:n9l#^a*#*Ufc»#fc 

[0 0 7 4] (£££016) *IBH<0ffi6OD£jft01$BI 
1. H 1 3^0 1 7 S#B8b?5:^e»»Wrs. 0 1 

(b) \z. *««5T*»6nfcsnjte«H»*ffl^ 

ffl$15^>*;k tB^g|5 2 5 lj V>^;i/, »«»»J*tt4 
T^^o *lflIffiffi*attBl4 (a) Sfctt (b) T*3i£ 

n, joxi — i7 . + t>t;i/¥8«B4 (c) 



nz>. 4 w«»fa^attHi4 (a 

1) T^t-U ff«^¥ai4Bl4 (bl) T3l£n 
[0 0 7 5] *-f, CD*i:<fc57>fy*JH-l^ A 

«t>fi^^««j»^r«K:ttfi«iia7-<;u^ (LPF) 

f) ^\ ^<Di&<D^mzizm%Lmmy 4 (bpf) 
fimmzmwtznx&r), &t>frc$>mfe^rzm$i$km 

[0 0 7 6] «WK*Ifi£4fc^&fc: 

om^*«i7DX • =^^>ir;i/^StcA^$n, n 
tf-^isBTf^^ns^ da i — o 
2^*>*;u<&tti2i£#3. ^^ft^-^^/S 

^atcAasns. 

[0 0 7 7] S«^f8Ttt, Sfit>^'J >^H* 
**±tf*fca£>fc, *«3£ffifiiaa©»»H 1 5 (d) 
fcWffl^-^&ffA-rs. 015 (e) Tfcfc-fcfniS:#A 

u>5 r «*»©7 ; — ^ (f) Ki«ai$n*. mm®.T*(D 

[0 0 7 8] cn6 0##«©#*3eteMaa©fl^€; 

D/A^ST7^-a^-^JC^«l3*lfc^C, 
7>:/T*i*I£*VT\ ^.fcf-ATtB^$*l*. 
[0 0 7 9] W«^-i«^S«H 14 ( a 2 ) ~ (a 
3) . #*-&J«^a*H14 (b2) ~ (b3) fCbfc 
»^t>WI»T*«. ^*p*i7^-7* (p 

[0080] 014© (a 4) <h (a 5) 
Sr. (b4) t (b5) »4«IB^aft*l'»fc*>©^bT 
^5. 12116 (a) UfiiHBtK!- 1 )* 

[0 0 8 1] 

C*6] 

T(z- , )=- 2 — — 

1+o,z" I +a e z- a + ••• +a m z _,n 

[0 0 8 2] C0«fc^(C^-tt-5->XT-^t?«, 014 
(b) TfSiigS&TCz-iOat 
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[0 0 8 3] 

T ( ,-d ) - b ° + b > z ~° + b * Z ~ 2D + • ' • + b » Z "" D 
1+a 1 z- D +a 2 z- ZD +.- + a m z- mD 

[0 0 8 4] T'^£n-g>->X'T-A, -T&fc-fe, HI 6 
(b) T«i*3->X5 1 A»C&&t _ 3£<i:#-Z?i!r-5. L^c 

[0 0 8 5] fife. 0 18©<fc5fC. A^*>*;i'£ 
kfflCL. k«l. l-zxD^mfe&mgHz 

twe>n^[RitttfafekicL, &#iPisgffi#a© 

[0 0 8 6] **Jfifif!n?tt#«^f!l«Ct4 4ilxfc 

[0 0 8 7] (m^j 7 ) 7 commmzm 1 

9S#lba*»6RWr4. 01 (b) ©SBTf. Dlft 

0kHzT1iiS^3. 4cmt&t), fcfr©^© 

#oe»iH»*»¥«[fi© i.7c mfns ta»firffl t a: 

iSSt©? dx I — ^ • =^-v >-ir;^g^«TLTfc#c 

[0088] (mmm8) *mw<Dm8(Dmmm : £m2 
©^y F^xDnn^fijaasss^^T^^o 

3 £©«-&. 's-y Ftfc>©Jf:£©Xtf— 
#;^£ffi;£©:^©^©£i&«^&9/h2t^©T. {? P 

xi — ^ • ^v>-fe;u^l&*«< ;r 

## ftsttsa k s are £ j* ^a s #»t * 1: 1 1> -e # 

-5. inn 02 0 (a) ffli5l:t^:^D7l — {? 
■ **>±)^®L<Dm^. 120 (b) o«fc5i:*iSiS 
(S^atatJII. 02 0 (c) o±5t:ff«^{)Efg:o 
ft. 02 0 (d) C«fc5»C***SttSBi:afe?!l, m<D 
J:5fcSHR-rttK«fctr». C©«fc3KE8ttMfefiJE^aSfl- 

[0089] m\z (a) (b) <n&o\z-mi$.ftmtEn 
fc#«fc£ti^a»cK*ra i £rit#afc£«>*£. 3aw«mn 



fc46. £l**^^a©7wJ^©&«££tt-r-5C:(fc 
[0 0 9 0] 

s*»«s#fflLT**5£ffi«ia£fT5 ctr. • 

^ few? 

[0ffl©fMi;&Siej] 

MSSrff 5fc£>©IijClllI] 
[03] Si^JBMaaSffilHlKW^Dy^ftH 

[14] ^^fir^at^px h-^ • ^^>-fej^a 
[0 6] smjteaHftowjtjRs^-rtt&Bi 

[0 7] SIS£#iJl©#)il^^-ryD-y^iiS0 

[0 8] -f W?JPXfll^*fflt»fcPWIBi!ia«flBaE*»l 

[0 9] H»J2©^)H*^-ryD-y^^0 

[010] m&mzv^MZTFT-jnyirmm 
[011] ^ss«4co#jg&sryp->^^0 
[012] 2o©^weapsc* i 6»^^itespigc : £*. 

[013] tttt&8U<0*E&H 

[014] #«»«#at#«^#a**-r^nyi7. 

mm 

[015] **»u^at#«^^a©»f^ft^-rH 

[016] #**MM«ia*sr^Py^«H 

[01 7] Mm^»£m3l#*B£ffl^fc^»*##J# 

atuw^fso 7 j -cm x-i? &mtm 
[0i8] «*©A*©sc##*«ia*«oiHia*wr 

[019] mmm7<Dmm^rzfa-yi7mm 

[02 0] *ifi«8©lsl»**-r^nyi'*H 

la, lb ^mm^±m 

2a, 2b Xfcf— # 
2c. 2d K*>X tf— A 

3a~3d •?<i7PzK> 
4A-4D ->X^A^*a 
4E ARtriWSfi 

4F m&^frmwz®. 

4a *»i'7fAAAifA^S 
4b *»->X5 L AttWjflH*Aa* 
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4c ftm^ElW^*-* 

4d SEEi*/^^-* 

4e /l^-^Z&tfiE^g: 

5a, 5b x-^iESS 

6a, 6b 

7a, 7b A^Sfl 
7c, 7d tfj^gR 
8a-8d ^i^fifg 
9a-9h ^rpJ^fi^g: 

10a, 10b, 10c 2UX\ — ^-^^>ir;i/^| 
11 a, lib 

12a~12g J0*S 
13a ^&Mi£y^)Ud? 
13b MS^^ 7 ^^^ 
13c, 13d ^[R3^te:7^;i^ 
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17 
18 
19a 
20a- 
21a- 
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26a- 
27a- 



, 13f ^7PXh-^K7^M 

, MB. i4c %mmmmm^& 

16B gm££Hft 

-19g 
20b 
-21g 
— 22 i 
— 231 

-24d <B;«fflift7-<;i/^, 
25b Ji/^ 
-26d ^ 

-27e Stt#**^a 
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